in Canterbury, United Kingdom. The goal of this one-day workshop was to bring together researchers and practitioners from academic environment and from the industry to share their solutions, ideas, visions, and doubts in the design of software architectures for context-aware, autonomous, and smart solutions. The workshop focused on architectural aspects offering a complementary vision of such solutions with respect to the available application-and user-oriented perspectives on context-awareness, autonomy, and smartness. Furthermore, the workshop aimed to enable discussions, partnerships, and collaborations among the software engineers interested in these solutions.
INTRODUCTION
Context-awareness, autonomy, and smartness have become important keywords in the last years in software development. They are associated to small devices such as mobile phones and their related applications, as well as to large and complex systems concerning transportation, hospitals, schools, airports, cities. They are used in a wide range of application domains such as healthcare, e-government, grids, energy, finance, event management systems and learning, just to give some examples.
Context-aware, autonomous, and smart solutions observe and acquire knowledge about their execution environment with the objective to use or reason about and exploit this knowledge to offer enhanced services to their users. The software architecture of such systems is not trivial because of the interaction, integration, communication, observation, and control issues that should be addressed through their design and implementation.
The development of such solutions involves interdisciplinary and advanced concepts as well as skills concerning context-awareness, autonomicity, adaptivity, machine learning, Internet-of-Things (IoT), Big Data, integration and communication, networks, green and efficient energy consumption, user-friendly access. In the CASA@ECSA'17 workshop, attention was focused on the central role played by software architectures in the success and quality of services provided by such systems.
This workshop aimed to discuss topics related to the fundamental principles of context-aware, autonomous, and smart solutions, the current architectural trends, the future issues and challenges to be addressed at the architectural level. We aimed to enable discussions, partnerships, and collaborations among the software architects interested in these solutions.
CASA@ECSA 2017 solicited two types of submissions: (1) full research and experience papers (with a maximum length of 7 pages in the ACM format), presenting novel contributions concerning the architectural aspects of context-aware, autonomous, and smart solutions; and (2) short and position papers (with a maximum length of 4 pages), presenting promising preliminary results from work-inprogress or research challenges in software architectures for contextaware, autonomous, and smart solutions. Two full papers and two short papers were accepted for presentation. Furthermore, an invited speaker gave an interesting talk on selected topics of interest for the audience of the workshop. The proceedings of the workshop including a brief presentation of the workshop and the accepted papers are available in [1] . More details on the workshop are available at the CASA@ECSA 2017 workshop page [2] .
STRUCTURE OF THE WORKSHOP
The workshop program included four sessions. The first session was dedicated to the invited talk, the following two sessions to the presentation of the peer-reviewed accepted long and short papers, while the last to a concluding session. The detailed program of the event is available on-line on the workshop Web page [2] .
The following sections of this report present briefly the contribution of the invited talk and the presented papers, and summarize the concluding remarks. To answer to this guiding question, Prof. Tomáš Bureš mentioned the available traditional approaches to software architectures and their limitations in addressing the needs of context-aware autonomous smart systems. These limitations derive from the fact that the available solutions do not provide first class concepts to express and deal with the dynamicity and evolution aspects at the architectural level. Therefore, the traditional approaches lose the documentation value of an architectural model and the ability to exploit the architecture description to drive, control, and provide guarantees in architecture evolution.
SESSION 1 -INVITED TALK
The speaker discussed further how to capture the architecture of a dynamically evolving system modeled through autonomic components that dynamically form collaboration groups (called ensembles) to achieve their tasks. The examples used were related to rich componentbased architectural descriptions that capture the potential dynamicity of a system and connects it to the context and to the internal state of the components. The speaker showed how to balance the autonomy of the components and the group-wise collaborative aspects, while ensuring the real-time constraints. Furthermore, adaptation issues to the context were mentioned. The slides related to the invited talk are available on-line on the workshop Web page 1 .
1 https://casaecsa.github.io/casa2017/Keynote-TomasBures-2017.pdf As a case study, the authors considered two context variables evolution, i.e., the battery state and the battery level, and how to deduce from their values the contextual situations.
SESSION 2 -MOBILE SYSTEMS
As a side effect of their empirical approach, Mai Abusair et al. sustain that from the analysis of the context data it is possible to derive insights on a user daily behavior and activities.
The second presentation entitled Towards Context Aware Computations
Offloading in 5G [4] was given by Anna Reale, a PhD student at Eötvös Loránd University, in Hungary. The paper proposes an architecture for addressing the needs of mobile devices when dealing with computing intensive tasks or huge amounts of data. The solution is an offloading architecture which aims to support mobile devices to perform and compute intensive operations or to store significant amounts of data by offloading tasks or data to the clouds. Through the offloading of tasks or data, mobile devices achieve better performances and extend their battery life.
The proposed architecture has two types of layers: the edge and the local cloud. An edge is defined as a network resource that has virtual machine instances hosted by a public cloud service closed to the mobile devices. Multiaccess Edge Computing (MEC) is a network architecture that suggests deploying cloud servers in each base station of the mobile network to reduce the distance between end users and the cloud.
The authors introduce context awareness to facilitate task or code offloading. Essentially, context awareness is exploited to perform adaptable partitioning of the applications to offload and to overcome the changes in the network. Due to their mobile nature, devices may lose connectivity to the edge, and might connect later to the same or to a different one. In any case, the offloaded code/data should not be lost. Adaptable partitioning is performed through static and dynamic analysis. Through the static analysis, the dependencies in the application to be partitioned are discovered. The dynamic analysis optimizes the application partitioning based on dynamic program analysis and context awareness.
As a case study, the authors considered an augmented reality application, i.e., a face recognition example which recognizes all the faces in a video stream. This is a typical example of a continuous interactive application. Continuous interactive applications enable a real-time and constant interaction among users and between users and the system, hence they are characterized by application fidelity and spatial and temporal consistency.
The two presentations of this session used two different sets of contextaware information exploited for two different reasons in the adaptation of mobile systems.
SESSION 3 -CONTEXT-AWARE SYSTEMS
This section scheduled two presentations concerning situational awareness and adaptation of cyber-physical systems, as well as modeling principles and guidelines for IoT architectures.
The first presentation entitled Adaptation for Situational-Aware CyberPhysical Systems Driven by Energy Consumption and Human Safety [5] was given by Mai Abusair, a PhD student at University of Aquila, in Italy. The paper applies an adaptation model to situational aware CyberPhysical Systems with the aim to achieve a trade-off between two different quality attributes regarding human safety and energy consumption. Situational aware Cyber-Physical Systems monitor their execution environment to understand how information, events, and user actions may impact the system goals and objectives. The adaptation model takes into consideration various contextual situations. It is led by the notion of tactics, strategies, and utility functions. The utility functions deal with the adaptation concerns and lead to the formulation of the reward formula that is further used for the selection of tactics inside strategies. The utility functions represent the two dimensions of concerns: human safety and energy consumption.
The authors propose also the simulation of their approach through the CupCarbon simulator. The situational aware Cyber-Physical System is represented by using CAPS framework, a multi-view architectural approach which supports architecture description, reasoning, and design decisions. The views used by authors are: software architecture structure and behavior, hardware, and physical space. Further, the CAPS models are transformed into the CupCarbon simulator input. In this way, the adaptation model is exploited to make early architectural assessments and to take appropriate decisions.
As a case study, the authors considered a system that monitors the quality of the air in a room (i.e., for human safety) and controls the opening of the windows for having air flow (i.e., preserving also energy consumption). The case study was simulated several times considering six different contextual situations.
The second presentation entitled An Open Architecture Approach: Towards Common Design Principles for an IoT Architecture [6] was given by Bahtijar Vogel, an Assistant Professor/Senior Lecturer at Malmö University, Sweden. The paper proposes some design principles for the development of IoT architectures.
Essentially, the authors sustain that IoT architectures need to be open, flexible, evolvable, customizable, and extensible to meet the dynamic requirements of the IoT applications. The motivation behind these guidelines derive from the current state of the art which sees proprietary technologies deployed throughout multiple IoT platforms. This leads to the fragmentation of the IoT processes. Current systems are usually closed and this makes difficult the development and customization processes for developers and end-users. Further, the authors sustain that current solutions lack in support for sustainability and scalability requirements for the IoT architectures in terms of orchestrating smart services and devices in an open and common way.
The authors explain the needs for openness, flexibility, evolvability, customizability, and extensibility through a smart living case study which has to manage various off the shelf automation systems, which are independent of each other and cannot be integrated among them. The automation systems have been acquired separately, are made by different producers, and provide different functionalities (which sometimes have overlapping functions and hence lead to conflicts).
Both presentations of this session have used case studies concerning the smart management of indoor or outdoor environments.
SESSION 4 -CONCLUDING REMARKS
CASA@ECSA 2017 was the first edition of a workshop on architectural aspects for context-aware, autonomous, and smart systems. The objective of the concluding session was twofold:
-first, the main research aspects discussed during the workshop were summarized;
-second, further organizational and collaboration aspects were addressed.
Concerning the main aspects presented during the workshop, we may list the following.
Architecture design models and principles: The current models and principles provide limited mechanisms to express the dynamicity of context-aware, autonomous, and smart systems. They have difficulties in expressing the inclusion of new components in a system, or the establishing (or disappearing) of connections between components. Software architecture provides a static view of a system. Nowadays, a dynamic view is required, too.
Openness of software architectures, especially in smart and IoT applications:
Openness enables the communication and collaboration among the components of a system, or among various systems that should work together for a common scope.
Context-modeling and description:
Context-awareness and situationalawareness are two building blocks for autonomous, self-adaptive, selfmanaged, smart systems. Hence, the monitoring of the context and its description, as well as its runtime exploitation are fundamental for ensuring the quality of the provided services and for ensuring the users satisfaction.
Execution infrastructure: The emerging 5G wireless network communication together with mobile edge computing have been cited as appropriate for future mobile applications.
Concerning the further organizational and collaboration issues among the workshop chairs and/or participants, we may list the following: 
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